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f7l) We, THE Governor and Com- 

PANY OF THE BANK OF ENGLAND, a Bntish 

Body Corporate, of Threadneedle Street, 
London EC2R 8AH, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 

ment! — , 
10 This invention relates to security devices 
and more particularly to devices for authen- 
ticating various items of sheet material, such 
as banknotes and other valuable documents, 
cheques, credit cards, security personnel 
15 passes, tickets and the Hke. The invenuon 
also relates to a method of making an 
autheticated hem of sheet material. 

The purpose of such auihetication devices 
is the prevention of successful forgery, by 
20 making use of manufacturing techmques 
which involve extremely difficult manufac- 
turing processes and/or very costly matenals 
and apparatus. This wUl reduce the profila- 
biUty of forging the document to a suffica- 
25 endy high standard to achieve acceptab e 
resemblance to the original or authentic 
document, provided that poor imiUtions will 
be readily recognisable. . , 

With specific reference to banknotes, it is 
30 currently known to produce the banknote 
paper or other sheet material with an inlaid 
strip of metal or other material of which the 
optical characteristics of light transmiltancc 
and/or reflectance differ from those of the 
35 paper. Whilst the technique does itself in- 
volve the use of costly and complex equip- 
ment, the recognition by a non-expert of a 
true authetic note by the positive identifica- 
tion of an included thread of the correct type 
40 of material is not in all circumstances as 
certain as might be desired. For example, it is 
usually necessary to hold the note against the 
light to observe the difference in optical 
transmiltancc between the strip and the note 
45 paper. In low light conditions this procedure 
may not produce sufBcient contrast for a 
reliable judgment to be formed as to whether 
a thread is actually enclosed in the paper 
rather than the appearance of such a thread 
50 being given by a line drawn or pnnted on the 



surface and whether the thread (which is not 
nonnaUy directly visible) is of the correct 
type and material ,1.1, 
Also, mechanised note sorters and check- 
ers which operate by scanning the strip 53 
optically respond only to the contrast and arc 
generally unable to determme rebably that 
the strip exists within the sheet matenal. 

The term •'thin marking element", as iwed 
herein, means a "linear element" other than 60 
a thin film dichroic filter element disclosed in 
copending British Patent Apphc^ion No. 
39820/76 (Patent No. 1552853), and the term 
"linear element" means a narrow strip or 

thread. ^ 1. • -*u 

The term "aperture", as used herem witn 
respect to a sheet clement as defined means 
an opening extending from one surface of the 
sheet element toward the autheticating dc- 
vice and through at least part of the thickness 70 

of the sheet material overlying said device. 

According to a first aspect of the mvention. 
there is provided a sheet element incorporat- 
ing an autheticating device compnsmg a thm 
marking element, as hereinbefore defined, 75 
disposed within the thickness of the sheet 
element and having different characteristics 
of light transmittancc and/or reflectance 
than the adjacent material of the sheet 
element and wherein portions of the ttun ou 
markmg element are each visible through an 
respective one of a plurality of apertures, 
each aperture being formed in the sheet 
element to one side of the said thin markmg 
element. ^ - 

According to a second aspect 01^*^^ 
invention, there is provided a method ol 
making an authenticated sheet clement m- 
corporating an authenticating device com- 
prising a thin marking element, as hcrcinbc- 90 
fore defined disposed within the thickness of 
the sheet element and having different char- 
acteristics of light transmittancc and/or 
reflectance than the adjacent material of the 
sheet element, wherein in the region of each v:> 
of a plurality of portions of the thin marking 
clement a respecUve one of a plurality of 
apertures is formed in the sheet material to 
one side of the thin marking element^ to 
make each said portion of the thin marking 100 



1.604,463 



element visible, ^ . 

Preferably said apertures form a predeter- 
mined tegular or irregular aperture pattcni 
and at least one location of the sheet element 
5 where an aperture is formed, an aperture ot 
the same or different shape may be formed m 
the sheet material to the other side of the thin 
marking cleraenl to render visible the saia 
other side at the respective portion. Where 
10 such a pair or pairs of superposed apertures 
is or are formed, the optical characteristics of 
both reflectance and transmittancc of the 
thin marking element at the respective loca- 
tion or locations may readily be observed. 
15 According to a third aspect of the inven- 
tion there is provided a sheet clement incor- 
porating an authenticating device compnsing 
a linear element, as hereinbefore defined, 
disposed within the thickness of the sheet 
20 element and having different charactenstics 
of light transmittancc and/or reflectance 
than the adjacent material of the sheet 
element and wherein in the region of each of 
a plurality of portions of the linear clement 
25 the sheet material is formed with a respective 
one of a plurality of apertures, there being 
for each portion on one side only of the said 
linear element, whereby each said portion is 
visible. _ . . 

30 According to a fourth aspect of the mvcn- 
lion there is provided a method of making an 
authenticated sheet element incorporating an 
authenticating device comprising a linear 
clement, as hereinbefore defined, disposed 
35 within the thickness of the sheet element and 
having different characteristics of light trans- 
mittancc and/or reflectance than the adja- 
cent material of the sheet element, wherem in 
the region of each of a plurality of portions of 
40 the said linear element a respective one of a 
plurality of apertures is formed in the sheet 
material to one side only of the said linear 
clement to make the said portion visible. 
The said apertures may be formed at 
45 respective regularly or irregularly spaced 
locations on the sheet element to form a 
predetermined pattern. The said apertures 
may all be formed to the same side of the 
linear or planar element, or to different sides 
50 at the different locations. 

Preferably, each aperture physically ex- 
poses the respective portion of the authcticat- 
ing device, and is formed by removal of the 
sheet material at the respcaive location by a 
55 controUcd cutting, abrading or burning proc- 
ess, to a depth corresponding to the thickness 
of the sheet material overlying the authenti- 
cating device at that location in the basic, 
unworked sheet materiaL 
60 The spacing pattern of the apertures may 
provide coded informaton corresponding, or 
related to some other diaracteristic of the 
sheet element, such as the denomination of a 
banknote, the price of a ticket, etc. 
65 If the authenticating device is in the forai 



of a narrow strip, the strip may have straight, 
parallel edges or may be provided witti at 
least one non-rectilinear edge. If both of the 
strip edges arc non- rectilinear, the strip niay 
follow a regularly or irregularly oscUlating 7U 
path of. for instance, wavy or zig-zag confi- 
guration, the periodicity, or amphlude ol 
which may provide further coded informa- 
tion concerning the sheet element. . 

The authenticating device may be made f:> 
from any desired material, for instance met- 
allic plastics, or fibrous material. This mate- 
rial may be constructed to exhibh particular 
desired optical characteristics. For example, 
the colour of the light transmitted may be 50 
different from that of the light reflected, and 
in the case of certain thin film dichroic filter 
material as disclosed in British Patent Appli- 
cation No. 39820/76 (now Patent No. 
1552853). the material including a pluraUty »3 
of stacked layers of different materials, the 
said colours of the transmitted and reflected 
light may vary with the angle of incidence of 
illuminated light. For the avoidance of doubt 
these thin film materials are applicable only ^0 
in the third and fourth aspects of the present 
invention. . .„ 

Some embodiments of the mvention wiU 
now be described by way of example with 
reference to the accompanying drawmg, m 

which: , ^ i. i • 

Figure 1 is a plan view of a banknote 
incorporating a security device accordmg to 
the invention; , inn 

Figure 2 is an enlarged section through a lOU 
portion of the banknote of Figure 1 taken on 

lines 11— II; ^ u i. i. 

Figure 3 is a plan view of another oartc- 
note incorporating a security device accord- 
ing to the invention; 

Figure 4 is an enlarged secuon through a 
portion of the banknote of Figure taken on 
line IV— IV; ^ ^ 

Figure 5 is a plan view of a further 
banknote incorporating a security device 110 
according to the invention; 

Figure 6 is an enlarged section through a 
portion of the banknote of Figure 5. taken on 
line VI— VI; and ^ , „^ 

Figure 7 is an enlarged section through ud 
another portion of the banknote of Figure 5, 
taken on Imc Vn— VII. 

With reference to Figures 1 and 2, a 
banknote 1 is formed with a narrow stnp-hke 
marking aement 2 as herein defineti, having 120 
different characteristics of light transnut- 
tancc and/or reflectance than the material of 
the sheet element, and of, for example 
metallic or plastics material extending across 
the ¥ridth of the note and disposed within the 125 
note thickness. In order to make the element 
2 visible, the material of the note is formed at 
points 3 spaced along the length of the 
aemoit with apertures. In this particular 
embodiment the apertures are arranged m 13U 
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oairs the apertures of each pair being 
mutuaUy superposed with the strip extending 
therebetween so that at east point 3 both 
sides of the strip are visible. However, at each 
5 such point 3, the sheet material may altema- 
tively be apertured to only one side. In this 
alternative arrangement the apertures may 
be aU on the same side, or on randomly, or 
selectively determined opposite sides of the 

10 str^^^ rovision of such apertures enhances 
the effectiveness of the strip as a secunty 
device, since on the one hand production of 
the apertures to the controlled depth and 
15 shape is a difficult process involving costly 
cqmpment, and on theother hand Uie visual 
and preferably physical exposure of the stnp 
indicates more readily than hitherto the 
actual presence of the strip in ^e authentic 
20 note. These two factors render the suwxssful 
sunulation of the note by unauthonsed per- 
sons unlikely by reducing considerably the 
profitability of such activity. Furthermore, 
by vutue of the specialised nature of the 
25 necessary equipment, monitoring of the sales 
of such equipment will faciUtate detection 
of the possession by persons or organisations 
other than legitimate users. 
The note may be produced from sneet 
30 material made by any suitable technique 
with the strip inlaid. Such sheet material may 
comprise a continuous elongate web having a 
contmuous thread. This web may be fed into 
an aperture forming machine which might 
35 use a cutting or laser burning technique, but 
preferably an abrading technique to remove 
the sheet material lying on one or both sides 
of the strip at the desired locations. 

This apertured web may then pass to the 
40 printing and cutting stations. It wdl be 
apreciated that this is just one of a number ol 
possible alternative sequences of the steps 
necessary for note production. 

WhUst these apertures are illustrated as 
45 rectangular in Figure 1, any other desired 
shape may be used, and the spacmg, size 
and/or shape of the apertures along the stnp 
may be related to some feature of the 
banknote such as the denomination or issu- 
50 ing authority. . . 

Furthermore, in contrast with the embodi- 
ment of Figures I and 2. the width of the 
apertures may be greater than the width of 

the strip. . . ^. t J 

55 The banknote illustrated m Figures 3 and 
4 incorporates an authenticating device com- 
prising a marking clement 4, as Herein 
defined in the form of a wavy stnp 5. This 
stiip is, as before, disposed withm the thick- 
60 ness of the sheet material of the note At 
locations 6 spaced along the strip, the sheet 
material is apertured on both sides of the 
Stiip to make the strip visible at these 
locations. The pairs of superposed apertures 
65 7 are, in this embodiment, circular and of 



diameter greater than the width of the stnp, 
though any desired shape, size and spacing 
may be employed, and the sheet material 
may. if desired, be apertured at each location 
6 to one side only of the stiip. The ampUtude 70 
and/or periodicity of the ocillatory path 
which the strip follows may also present data 
related to a characteristic of, or panted 
information on the banknote, as disclosed in 
copending British Patent Apphcation No. 75 
8628/77 (Serial No 1580951). The stnp may 
be formed with one straight and one wavy 
edge, the latter carrying the aforesaid data. 

With reference to Figures 5 and 7 an 
embodiment is illustirated in accord with the 80 
third and fourth aspects of the present 

invention. . . i * 

A banknote 9, constitutmg a sheet element 
incorporates a security device compnsmg a 
linear element in the form of a narrow stnp 85 
10 of any desired material, includmg the thin 
mm material as defined herein and disclo^ 
in copending Apphcation No. 39820/76 (Pa- 
tent No. 1552853). This strip 10 extends ^ 
across the width of the note, and at each of a 90 
plurality of locations 1 1 spaced therealong 
the sheet material 12 is apertured to one side 
only of the strip to make the stnp visible. 
Once again, the apertures may be of any 
desired shape size and spacmg, and these 
characteristics may present data related to a 
feature of the note. In the embodmaent 
illustrated the apertures are formed on alterr 
natc sides of the strip, though ^ill be 
appreciated that they may all be formed on 100 

the same side. * ♦u* 

In all of the foregoing embodiments, the 
apertures need not be of uniform shape and 
size. For example where apertures are 
formed on both sides of the authenticating 105 
device, those on one side may aU be of on 
configuration while those on the other side 
may be of a dilTercnt configuration. 



WHAT WE CLAIM IS:— 1 1^ 

1 A sheet element incorporatmg an au- 
thenticating device comprising a thin mark- 
ing element, as hereinbefore defined dis- 
posed within the thickness of the sheet 
clement and having different charactcnstics 1 15 
of light transmittance and/or reflectance 
than the adjacent material of the sheet 
element and wherein portions of the thin 
marking element arc each visible through a 
respective one of a plurality of apertures, 120 
each aperture being formed m the sheet 
element to one side of the said thin marking 
element. ^. , . . 

2 A sheet element according to claim l 
wherein at the, each, or at least one location 125 
on the sheet element where an aperture is 
formed to one side of the thin marking 
element, an aperture is formed m the sheet 
material to the other side of the thin marking 
element to render the said other side visible. 130 
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3 A sheet clement according to claim 2 
wherein at the or each of the locations where 
an aperture is formed to the other side of the 
thin marking element, that apcnurc is of 
5 different shape or dimension to the aperture 
formed to the said one side at that location. 

4. A sheet clement incorporating an au- 
thenticating device comprising a linear cle- 
ment, as hereinbefore defined, disposed 

1 0 within the thickness of the sheet element and 
having different characteristics of light irans- 
mittance and/or reflectance than the adja- 
cent material of the sheet clement and 
wherein in the region of each of the plurality 

15 of portions of the linear element the sheet 
material is formed with a respective one of a 
plurality of apertures, there being for each 
portion an aperture to one side only of the 
said linear element, whereby the said por- 

20 tions are visible. 

5. A sheet element according to claim 4 
wherein the apertures are all formed to the 
same side of the linear element 

6. A sheet clement according to claim 4 
25 wherein different apertures are formed to 

different sides of the linear element. 

7. A sheet element according to claim 2 
or to any of claims 4 to 6 in which the 
apertures are of different shapes or dimen- 

30 sions. 

8. A sheet element according to any 
preceding claim wherein each aperture phys- 
ically exposes the respective portion of the 
authenticating device. 

35 9. A sheet element according to any 
preceding claim wherein said apertures are 
arranged in a predetermined pattern which 
constitutes coded information correspond- 
ing, or related to a characteristic of the sheet 

40 element. , . ^ 

10. A sheet element according to claim 9 
wherein the said characteristic comprises 
matter printed or otherwise visually provided 
on a surface of the sheet element. 

45 II. A sheet element according to any 
preceding claim wherein the linear element is 
in the form of a strip of which at least one 
edge is rectilinear. 

12. A sheet element according to claim 
50 II wherein both edges of said strip are 

rectilinear and parallel. 

13. A sheet clement according to any of 
claims 1 to 10 wherein the linear element is in 
the form of a strip of which at least one edge 

55 is non-rectilinear. 

14. A sheet clement according to claim 
13 wherein the or each non-rectilinear edge 
follows an oscillatory path. 

15. A sheet element according to claim 
60 14 wherein the said path or paths is or are 

regularly oscillatory, and wherein the period- 
icity and/or amplitude of the or of at least 
one of the said edges constitutes coded 
information relating to the sheet element 
65 16. A sheet element according to any of 



claims 11 to 15 wherein the, each or at least 
one aperture is wider, measured across the 
strip, than the strip. 

17. A sheet clement according to any 
preceding claim in the form of a banknote. .70 

18. A method of making an authenti- 
cated sheet element incorporating an authen- 
ticating device comprising a thin marking 
element, as hereinbefore defined, disposed 
within the thickness of the sheet element and 75 
having different characteristics of light trans- 
mittance and/or reflectance than the adja- 
cent material of the sheet element, wherein in 
the region of each of a plurality of portions of 
the thin marking clement a respective one of 80 
a plurality of apertures is formed in the sheet 
material to one side of the thin marking 
element, to make each said portion of the 
thin marking element visible. 

19. A method of making an authenti- 85 
cated sheet element incorporating an authen- 
ticating device comprising a Unear clement, 
as hereinbefore defined, disposed within the 
thickness of the sheet element and having 
different characteristics of light transmit- 90 
tancc and/or reflectance than the adjacent 
material of the sheet element, wherein in the 
region of each of a plurality of j)ortions of the 
said linear element a respective one of a 
plurality of apertures is formed in the sheet 95 
material to one side only of the said hnear 
clement to make the said portion visible. 

20. A method according to either claim 
18 or daim 19 wherein the or each aperture is 
formed by abrading the material to one or 100 
each side of the authenticating device to a 
controlled depth. 

21. A method according to clami 20 
wherein the said controlled depth corre- 
sponds substantially to the thickness of the 105 
sheet material overlying the authenticating 
device at the location of the respective 
aperture. 

22. A sheet element substantially as here- 
inbefore described with reference to and as 110 
illustrated in the accompanying drawings. 

23. A method of making an authenti- 
cated sheet element substantially as herein- 
before described with reference to the ac- 
companying drawings. 
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